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ABSTRACT 
According to Michael Porter, a company has to maintain its competitive 
advantage in order to stay in business. To achieve competitive advantage, the 
company should either be a cost leader or achieve product differentiation. For 
Hong Kong and China Gas which is basically a gas utility, there is little room for 
product differentiation. Sound financial management is a vital ingredient to 
achieve cost leadership. Unlike other utilities which is covered by the Scheme of 
Control, capital investment in HKCG is not accompanied by a guaranteed 
return. Instead, it means cash outlays and depreciation expenses which can 
affect both the liquidity and profit of the company. Besides, investment proposal 
during the planning stage and throughout the project life is swarmed with 
uncertainties. The investment costs may be overrun, revenues may be 
surprisingly low, or other financial factors like inflation can all affect the 
outcome of a project. 
It is therefore the intention of this MBA project report to analyze the 
current project evaluation practices in HKCG based on a case study, which is the 
installation of a LPG/Air plant at Tuen Mun in mid 80s. Then a risk analysis 
approach which incorporates the risk factors into the decision process is 
established. In the risk analysis, an overall risk profile for the project Net 
Present Value can be generated by simulation. This can then provide a fuller 
picture for management to make investment decision. 
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Hong Kong and China Gas is a gas distribution company in Hong Kong 
currently supplying gas to more than 800,000 customers. It is now operating on a 
network with length over 1500 km, two gas production plants and numerous 
pressure regulating stations spreading all over Hong Kong. Every year, the 
company is investing hundreds of millions of dollars to extend and improve the 
transmission and distribution networks to cope with demand growth. For the 
past ten years, two new production plants have been and are being built at Tai 
Po to make sure that sufficient gas supply is always available. Associated with 
these two plants are a completely new transmission pipe system connecting up 
the plants with the already existing urban distribution networks. All these 
investments involve tremendous sums of money, and have significant effects on 
the long term development and financial position of the Company. 
From a study of the Company annual report, it can be seen that capital 
investment occupies a large proportion of cash outlay. Unlike the two power 
companies whose price tariffs are under the Scheme of Control, with a 
guaranteed profit level of 15% on fixed asset, HKCG is an unregulated company 
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because of the significant competition from other fuels it is still facing. Hence, 
the Company has to be extremely cautious in controlling its capital expenditures 
and make sound investment decisions. 
This report attempts to investigate the approaches of financial 
management currently undertaken by HKCG in terms of capital budgeting and 
economic evaluation. A lot of emphasis will be put on developing the cost of 
capital based on two methods, namely the constant growth formula and Capital 
Asset Pricing Model. The derived cost of capital based on CAPM adjusted to 
the capital structure of the Company will be applied in a case study. 
The selected case study is the business strategy for supplying LPG/Air to 
Tuen Mun before the arrival of towngas to the town. The sales revenue and 
capital expenditures are projected and evaluated by the discounted cash flow 
method. However, the projected figures are the best estimates only and are 
subject to numerous uncertainty factors. In order to provide a better picture of 
how likely the calculated return can be achieved, a risk analysis based on 
simulation method is carried out. Based on subjective judgement, a risk profile 
is attached to each parameter which has uncertainty factor. A computer 
program is written which samples randomly from each risk profile developed so 
that the corresponding net present value can be calculated. An overall risk 
profile can be developed which provides an excellent picture for managers to 
make investment decisions. 
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CHAPTER II 
BACKGROUND AND HISTORY 
As the first utility company in Hong Kong when founded in 1862，the 
Hong Kong and China Gas Company Limited was only engaged in the business 
of producing gas for the illumination of street lamps. The starting capital then 
was on $50,000 with a towngas plant of capacity 5,556 m^/day, 24 km of 
pipelines and a handful of customers. Over the years, the Company has 
substantially extended the scope of its activities to include supply of towngas to 
domestic, commercial and industrial users as well as equipment sales. Now it is 
serving a customer base of more than 800,000 and occupying just more than 66% 
of the gaseous fuel market in Hong Kong. Graph 1.1 shows the annual demand 
of the Company for the past ten years. 
For the past decade, the company has been growing fast. The advent of 
new technology, economy of scale in gas production and more efficient 
management have all contributed to reducing the production costs and 
transmuting towngas from a luxurious fuel to an affordable daily necessity, thus 
leading to a significant increase both in customer number and gas sales. The 
advertisement campaign launched has successfully promoted the towngas image 
as a synonym with modern life, making towngas welcomed in most families. 
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For more than eighty years, coal was the major feedstock for making gas 
until 1967 when gas production was completely replaced by heavy fuel oil. In the 
early 70s，，the plant was upgraded to using low sulphur naphtha as feedstocks 
with daily rated capacity of 3.5 million m^, more than 600 times the capacity of 
the first plant. 
In the 80s', the growth of gas demand was never halted albeit amidst the 
changes facing Hong Kong. The boom in gas demand reflected the rise in living 
standards and the changes in spending habits of the society at large. This was 
further boosted as a result of the Government policy of supplying piped gas to all 
housing estates. Gas gradually replaced kerosene and bottled LPG and became 
a convenient burning fuel affordable to most of the families. By end of 1991, 
towngas occupies about 66% of the total gaseous fuel market in Hong Kong. 
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To cope with the new demands, particularly mustering in the new satellite 
towns of the New Territories, the Company decided to extend the supply area to 
New Territories as well as the urban areas. In order to supply gas over vast 
distance, a second gas plant together with a high pressure pipeline system was 
built. The so-called Gas Production Plant II (GPPII) which is a high-tech 
Catalytic Rich Gas (CRG) plant with daily capacity of 2.8 million m^/day 
located on a 11.71 hectares site at Tai Po was commissioned in late 1986. This 
did not only significantly enlarge our supply areas, but also provide the crucial 
role of linepacking. 
Since then, HKCG's supply areas are no longer confined to the urban 
areas but extended to the new satellite towns. As a result, the new gas system 
becomes more complex with networks of five different pressure levels fed by a 
high pressure Catalytic Rich Gas plant and a low pressure Onia Gegi plant. 
For the years ahead, the Company has already committed to build a new 
phase of CRG trains at the same site in Tai Po due to complete in early 1992. 
By then, the production rate from Tai Po will be tripled to 8.4 million m^/day. 
From the above brief description, it can be seen that HKCG like most 
other utilities has to invest heavily in order to grow. When a new supply area is 
identified, like the development of Lantau Airport and the two new towns Tung 
Chung and Tai Ho on Lantau Island, significant initial capital would have to be 
invested first, and the payback periods are characteristically long. This calls for 
wise investment decision and good planning in order that the Company goal of 
value creation and long term profit maximization can be achieved. 
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CHAPTER III 
COMPANY OBJECTIVE AND INVESTMENT EVALUATION 
The primary company objective is value creation or long term profit 
maximization. In order to create value by investing in a project, it is necessary 
for the project to produce benefits better than when the money is invested 
elsewhere. In other words, the project should produce an expected return 
higher than the required level. Because of the risk aversion nature of most 
investors, the required return usually depends on the riskiness of the project in 
concern and the characteristics of the investors who are providing the funds. 
Usually, the risker the project is, the higher the required return will be. 
The fact that the criteria for accepting a project is an expected return that 
exceeds the required return can be illustrated in Graph 3.1. The line is called 
the security market line describing the market determined relationship between 
systematic risk and required rate of return. All projects with expected internal 
rate of return (IRR) lying on or above the line should be accepted, for they 
provide excess returns. All projects lying below the line should be rejected. The 
acceptance of project lying above the line would create value and should result 
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in an increase in share price. With a higher risk-adjusted return than the market 
requires, investors will bid up the share price. 
Hence, the goal of the company is to look for investment opportunities 
lying above the line. If the expected return provided by the internally 
generated investment proposal does not exceed the market return at the same 
risk level, the company may be better off by investing on the external financial 
markets and the project becomes financially not viable. 
If markets were perfect, that is everybody is sharing the same updated 
information, one could not expect to find any investment opportunities leading 
to value creation. The net present value for all projects should be zero, and the 
firm could not expect to earn more than the required rate of return. 
Nevertheless, it is well known that the real market is imperfect, it is therefore 
possible to find projects with expected return above the security market line. 
This portion of the return over and above the opportunity rate required by 
capital suppliers is know as an economic rent. If fierce competition or 
government regulation exists, the economic rents may be driven down to zero. It 
is therefore the chief objective of HKCG to maintain the competitive advantage 
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DISCUSSION ON INVESTMENT EVALUATION 
Importance of Investment Decisions 
For a public utility company like HKCG, investment decisions are 
probably the most important and most difficult decisions that confront top 
management. Firstly, they involve enormous amount of money. The new gas 
production plants at Tai Po costs about HK$1.5 billion, and hundreds of million 
dollars are being invested every year to extend and improve our transmission 
and distribution networks. 
Second, investment decisions usually have long lasting effects. Unlike 
mistakes in inventory decisions, mistakes in investment decisions cannot be 
rectified in a short period of time. A major investment decision often commits 
management to a plan of action extending over several years, and the penalty for 
reversing the decision can be extremely high. For the gas supply in Hong Kong 
where significant competition between towngas and LPG still exists, investment 
decision would be particularly difficult. This is because other political factors 
like the adverse effects of losing market shares permanently to our competitors 
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would sometimes dictate the investment decisions. Sometimes, the Company 
may be forced to go along with projects of negative returns in order to preserve 
market share. 
Third, investments are implements of strategy which determines the long 
term goals and direction of the Company. This is the major tools by which top 
management influences the entire company and promote performance in a way 
they see fit. 
Finally, and perhaps most important, investment decisions are 
characterized by a high degree of uncertainty. They are always based on 
predictions about the future - often the distant future. In HKCG, planning 
horizon extends to the next 25 years. Over such a lengthy period, there may be 
unexpected changes in the economic and political situations of the society, 
advent of new production and distribution technologies etc. Intrinsically, these 
factors are impossible to be predicted accurately, and they often require good 
management judgement on the probabilities of their occurrences. For all of 
these reasons, investment decisions absorb large portions of the time and 
attention of top management. 
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Evaluation Methods Adopted by HKCG 
Popular methods of investment evaluation include payback period, rate 
of return, net present value, profitability index, risk adjusted discount rate, utility 
analysis, decision tree analysis and Monte Carlo Simulation, often called risk 
analysis. These methods are not mutually exclusive but place different emphases 
upon the features of the decision problems. These include the time value of 
money, the use of probability to represent the unpredictability of outcomes, and 
the need to discount the project's value as a reaction to risk. 
In HKCG, there is not a fixed method for investment project evaluation, 
all depend on the size and nature of the project itself. For the major proposals 
such as choosing the best long term supply scenario, a complicated cash flow 
analysis for the entire company will be carried out. Based on the demand 
forecast of each supply scenario, the gas supply system in terms of production, 
transmission and distribution facilities will be designed. Cost estimate for each 
capital item will be prepared and consolidated. Apart from the capital costs, the 
operating costs and sales revenue to be generated will also be forecasted so that 
the cash flow picture for the whole planning horizon can be prepared. The cash 
flow will either be discounted by a discount factor provided by top management, 
or the IRR will be calculated for comparison. 
For a major investment where different alternatives are available, usually 
a discounted cash flow analysis on an incremental basis would be carried out. A 
table showing the difference in cash flows for two alternatives would be 
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generated for the calculation of IRR or NPV. This is one of the most commonly 
evaluation methods currently adopted in HKCG. 
For projects of smaller scale such as the installation of a short length of 
gas pipe to supply a housing estate, a simple payback period analysis will be 
carried out. The capital expenditure will simply be divided by the projected 
annual sales profit to obtain the payback period. This will be compared with 
the acceptable payback period for investment decision making. 
For some cases which involve a medium size of investment associated 
with a lot of uncertainty factors, decision trees will sometimes be used for 
decision making. In this manner, a decision tree with chance nodes and decision 
nodes connecting all possible outcomes will be drawn up. Expected value for 
each chance node would be derived by weighting the return of each possible 
outcome with the associated probability. Expected value for each decision node 
is derived by comparing the associated branch value so that the one with the 
highest return is chosen. 
It can be seen that different evaluation methods are being applied to 
projects of different natures. Irrespective of the method employed, project 
evaluation bears the most important objective of singling out the best investment 
strategy to fulfill the company goal of value creation. For this to be meaningful, 
it is vital that expected level of return for the company should be established. 
Considerable thoughts would have to be given to the proper methods for 
determining the value of money to a firm, or the cost of capital for which more 
detailed analysis will be carried out in Chapter V. 
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CHAPTER V 
DETERMINATION OF COST OF CAPITAL 
To determine the net present value of a project, the time value of money 
has to be considered. The projected cash flows have to be discounted by the 
opportunity cost of capital, which is the rate of return acquired if the money is 
placed in the best second alternative at the same risk level. Depending on the 
nature of the Company, there are many ways to determine the so called market 
capitalization rate, or simply the discount rate. In the following sections, two 
methods will be used trying to assess the cost of capital for HKCG. As the 
market capitalization rate is not a property of the company but is the general 
market investors' expected rate of return for capitalizing the dividends of all 
stock with the same risk class, therefore, when trying to estimate the discount 
rate for HKCG, it would be better if we can analyze those for other equivalent 
utilities as well. For this purpose, two other utilities were studied. 
1. China Light & Power Company Limited 
2. Hongkong Electric Company Limited 
3. The Hong Kong & China Gas Company Limited 
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For the derivation of cost of capital, the two methods to be employed are 
the constant growth formula, and the Capital Asset Pricing Model. 
Constant growth discount factor formula 
For a common stock with constant growth rate，there is a simple formula 
relating the expected dividends throughout the firms life. 
Pq = 2 DIVoa + 二 DIV^ 
(1 + r)i r - g 
r = 匪 1 + g 
Po 
Hence the market capitalization rate equals the dividend yield plus the 
expected rate of growth in dividends. However, there is a difficult question of 
what is the expected growth of a company and how can it be inferred from some 
retrievable data. One possible line of reasoning is from the company's pay-out 
ratio. When a company is growing at a fast pace, it will usually retain part of its 
profit from development. The portion which it retains is called the plow-back 
ratio. A company with a high plow-back ratio usually has a larger growth 
potential and is sometimes called a growth stock. A stock with low plow-back 
ratio is called an income stock. Treatment for the determination of discount for 
these two types is different. 
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Plow-back ratio = 1 - pay-out ratio (b) = 1 - DIV^ 
EPSi 
Return on Equity = ROE = EPS^ 
Book equity per share 
By the plow-back, equity will increase for each year by (1 - b) x ROE. 
Hence earnings and dividends per share will increase in the same rate (g) 
Dividend growth rate (g) = (1 - b) x ROE 
Based on these formulae, the market capitalization rate of the company 
may be estimated. For the three energy utilities, the corresponding dividend 
yields and growth rates from year 1982 to 1991 have been collected and adjusted 
according to the outstanding number of shares in different periods. The results 
are tabulated in Table 5.1. Nevertheless, there are the following drawbacks for 
using such simple constant growth DCF formula. 
1. Regular constant future growth may not hold. 
2. There are inevitable errors in estimating the growth rate. 
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Table 5.1 Derivation of the Cost of Capital 
YEAR Share Book DPS EPS Dividend Growth Cost of 
Price Equity Yield Rate Capital 
CLP 
3.078 2.36 0.170 0.396 0.0552 0.0958 0.1510 
1983 2.870 2.70 0.195 0.487 0.0679 0.1081 0.1761 
1984 3.443 3.11 0.236 0.603 0.0685 0.1180 0.1866 
1985 4.413 3.64 0.289 0.769 0.0655 0.1319 0.1974 
1986 7.378 4.33 0.348 0.888 0.0472 0.1247 0.1719 
1987 12.210 5.11 0.417 1.008 0.0342 0.1157 0.1498 
1988 11.875 4.97 0.500 1.102 0.0421 0.1211 0.1632 
1989 11.300 4.73 0.600 1.216 0.0531 0.1302 0.1833 
1990 12.100 5.35 0.720 1.400 0.0595 0.1271 0.1866 
1991 15.800 6.03 0.850 1.629 0.0538 0.1292 0.1830 
HKE 
1982 4.931 1.70 0.180 0.338 0.0365 0.0929 0.1294 
1983 4.397 1.83 0.231 0.402 0.0525 0.0934 0.1460 
1984 4.966 2.02 0.288 0.351 0.0580 0.0312 0.0892 
1985 6.371 2.02 0.317 0.532 0.0498 0.1064 0.1562 
1986 7.772 2.19 0.382 0.636 0.0492 0.1160 0.1651 
1987 11.181 2.81 0.445 0.715 0.0398 0.0961 0.1359 
1988 6.863 3.01 0.491 0.750 0.0715 0.0860 0.1576 
1989 6.400 3.29 0.545 0.845 0.0852 0.0912 0.1763 
1990 7.045 3.57 0.610 0.955 0.0866 0.0966 0.1832 
1991 9.900 3.92 0.760 1.169 0.0768 0.1043 0.1811 
HKCG 
1982 0.673 0.47 0.032 0.078 0.0475 0.0979 0.1454 
1983 0.619 0.52 0.043 0.112 0.0695 0.1327 0.2022 
1984 1.133 0.62 0.058 0.154 0.0512 0.1548 0.2060 
1985 2.707 0.72 0.075 0.174 0.0277 0.1375 0.1652 
1986 4.167 1.00 0.107 0.216 0.0257 0.1090 0.1347 
1987 6.101 1.17 0.154 0.294 0.0252 0.1197 0.1449 
1988 6.167 1.31 0.188 0.389 0.0305 0.1534 0.1839 
1989 7.042 1.51 0.225 0.492 0.0320 0.1768 0.2088 
1990 8.542 1.78 0.270 0.590 0.0316 0.1798 0.2114 
1991 10.200 2.10 0.340 0.690 0.0333 0.1667 0.2000 
17 
Graph 5.1 
COST OF CAPITAL 
CONSTANT GROWTH FORMULA 
0.22 
0.21 - — 
0 08 I 1 1 1 1 1 1 1 1 ‘ 
82 83 84 85 86 87 88 89 90 91 
YEAR 
• CLP + HKE o HKCG 
From the above derivation, it can be seen that the costs of capital 
obtained for the three utilities agree with each other especially for the recent 5 
years. It has to be emphasized that data for HKE before 1985 are not reliable as 
Cavendish was de-merged from the HKE group in 1985. The average figures for 
each utilities from 1986 to 1991 are summarized as below : 
Company Cost of Capital Standard error 
CLP 17.30% 1.31% 
HKE 16.65% 1.64% 
HKCG 18.06% 3.03% 
Average 17.34% 
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It can be seen that HKCG has a slightly higher cost of capital than the 
other two power companies for this period, probably because the Company has 
been experiencing a stage of fast growth. Nevertheless, it is expected that as the 
customer base increases, the growth rate will be slown down and the average 
cost of capital of about 17% should suffice to represent the required return level 
of the industry. 
The constant growth DCF formula as discussed above is less reliable for 
an individual firm than for a sample of comparable-risk firms. Another method 
to obtain the discount rate is by estimating the beta of the Company, the risk 
free return rate, and the market premium by using the Capital Asset Pricing 
Model (CAPM) formula. 
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Capital Asset Pricing Model 
Another method to derive the cost of capital is by CAPM. Essentially, we 
shall study the risk-return impact of a proposal on investors' portfolios of stocks 
rather than on the firm's portfolio of assets. Basically, there are two types of 
risk, namely the Systematic Risk and Unsystematic Risk. The systematic risk is 
the risk of a stock that is associated with movements in the overall market that 
cannot be diversified away. This is measured by the security's beta. The 
unsystematic risk is the risk unique to the company involved. This risk may be 
diversified away. Our concern for project evaluation is with systematic rather 
than with total risk. 
Total risk = Systematic Risk + Unsystematic Risk 
Assume at the start that the firm has an all equity capital structure to 
derive the beta value, later the desired level of capital structure will be 
considered and the cost of capital will be correspondingly adjusted. According 
to the CAPM, the expected rate of return on security j is 
Rj = i + (Rm _ i) Pj 
where 
i = risk-free rate 
Rm= expected rate of return on the market portfolio of risky assets 
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Because of the market's aversion to systematic risk, the greater the beta 
of a stock, the greater is its required return. The risk-return relationship has 
already been described by the security market line in Ch. III. Beta is the slope of 
the market security line, signifying the ratio of excess return on stock and excess 
return on market portfolio. It implies that at market equilibrium, security prices 
will be such that there is a linear trade-off between the required rate of return 
and systematic risk. 
Beta values for several publicly listed stocks has been calculated by HSI 
Services Limited and those for the utilities concerned are tabulated as below :-
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Table 5.2 
Alpha and Beta of Public Utilities 
2 
Utilities Alpha Beta R 
China Light 0.0008 1.0382 0.4994 
HK China Gas -0.0005 1.0424 0.4520 
HK Electric 0.0010 0.8053 0.3222 
N.B. - 1. Regression Period : 28 Sep 90 to 27 Mar 91 
2. Eqn : 5log(stock price) = ot + p x 5log(Index) 
3. Alpha should be zero if the market is in equilibrium 
It can be seen that the beta values for all the three utilities are very much 
similar, probably because they fall into the same risk class. The average beta 
value is 0.962, showing that these stocks have roughly the same movement as the 
market, probably caused by the fact these stock are the blue chips which 
altogether occupy a significant portion of the total capital of the entire stock 
market. 
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Adjusting Beta for Leverage 
Desired Capital Structure 
For a company, capital can be raised from both equity and debt. There 
are significant difference in expected return from the shareholders and the 
banks, and the share prices and the observed rates of return as derived above 
embody the overall expectation from the two financing sources. In the financing 
of an engineering project, the capital employed may have a different debt ratio 
as that of the overall company. Nevertheless, the firm can be viewed as having a 
preferred capital structure in terms of proportion of debt and equity. This 
capital structure reflects to certain extent the business nature, the management 
style, and the credit worthiness of the Company. 
Even though an individual project may be financed 100% with debt, it 
should still be judged in term of a cost of capital reflecting the firm's desired 
structure. This is because such a financing would mean that some future 
investment would have to be financed with equity to restore the desired 
structure. It would be undesirable to design a different cost of capital to projects 
simply on the basis of how the particular project in concerned is financed. 
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Beta in Absence of Leverage 
In what follows are procedures for adjusting the observed beta's to the 
beta's in the absence of leverage based on the assumptions of capital asset 
pricing model. With the beta for equity derived, the expected return for equity 
can be derived. This is then weighted with the applicable interest rate with the 
capital structure to deduce the overall required rate of return, or the cost of 
capital. 
Rj = i + (Rm - i)Pju [ 1 + D/S ( l - T � ) ] 
= i + (Rm-i)Pj 
i = Risk-free rate 
Rm = Expected return on market portfolio 
D/S = Debt-to-equity ratio in market value terms 
Tq = Corporate profit tax rate 
Pju = Beta in the absence of leverage 
pj = Observed or measured beta 
Pju = Bj 
1 + D/S (1-Tc) 
With Tc = 16.5% 
The debt-equity ratios for the three utilities can be extracted from their 
annual reports, in particular those data for year 1990 have been used and shown 
in Table 5.3. 
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Table 5.3 
Capital Structure of Three Public Utilities 
End 1990 CLP HKE HKCG 
Asset (HK$Mn) 17834 14956 4203 
Equity (HK$Mn) 10011 , 7921 2290 
Liabilities (HK$Mn) 7823 7035 1913 
Debt-equity ratio 0.781 0.888 0.835 
Observed Beta • 1.0382 0.8053 1.0424 
Beta without leverage 0.628 0.462 0.614 
It can be seen that the pju derived for CLP and HKCG agree closely with 
each other whereas that for HKE is much smaller. This may be caused by the 
fact that HKE has several subsidiaries which operate business of very different 
natures. Shareholders may require a lower return for this more diversified and 
less risky stock. This implies that CLP and HKCG can be classified as one risk 
class, and with beta without leverage estimated to be about 0.62. With this 
figure derived, the following steps can be used to deduce the cost of capital for 
the project concerned, 
1. Adjust the beta value to the debt-equity ratio of the desired capital 
structure level, which is assumed to be 0.835 as exhibited in the end 90 
balance sheet.. Hence 




2. Determine the cost of equity 
The risk free rate is a volatile rate and can be assumed to be the average 
of twelve mid rates of inter-bank taking and placing interest rates for six 
months at the end of each month. Such data can be retrieved from the 
"The Hong Kong Economic Journal Weekly". 
Risk free rate i = 5% 
Risk premium Rm - i = 15% 
Requity = i + ( R m _ i ) P j 
= 0 . 0 5 + .15 X 1.052 
二 0.2078 
3. Weighted average cost of capital 
Assume Cost of debt Rdebt = 12% x (1 - 0.165) = 10.0% 
Cost of Capital = 0.835 x 10% + 1.000x20.78% 
1.835 
= 1 5 . 9 % 
In this manner, the overall cost of capital for a project with debt ratio of 
0.835 is estimated to be 15.9%. This level of required rate of return is a very 
important figure for investment decision, and in our case study which follows, it 
would be used as the acceptance criterion for the project. 
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CHAPTER VI 
GENERAL PROJECT DESCRIPTION 
Background 
In early 80s, new satellite towns were established and a lot of people 
began to inhabit in the New Territories. By that time towngas supply was only 
confined in the urban areas including Central Kowloon and Hong Kong Island. 
In order to facilitate sustained growth, the company has decided to extend gas 
supply to New Territories. This means a fundamental change of supply 
philosophy because gas has to be transmitted over vast distances from towns to 
towns. Hence, in mid 80s, the Company decided to build a High Pressure Gas 
广“" 
Production plant at Tai Po and an all-steel High Pressure transmission system to 
connect up the vast supply areas. The new plant was commissioned by end 1986， 
and the transmission network was built alongside with the New Territories 
Circular Trunk Road. 
However, the new road system would not reach Tuen Mun until early 90s, 
yet the population in this town was growing at a tremendous pace. Without an 
imminent supply source in mid 80s, towngas business in Tuen Mun would be lost, 
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perhaps forever to other competitors. One of the possible ways to supply gas to 
Tuen Mun before the arrival of Towngas was to build a Synthetic Natural Gas 
(SNG) plant, where SNG is essentially a mixture of LPG and air. However, the 
Government considered that a permanent bulk storage of LPG in a new town 
could be potentially hazardous, and therefore HKCG agreed that upon the 
arrival of Towngas which was expected to be in mid 90s, the customers in Tuen 
Mun could be converted back to Towngas consumption. 
Hence, a decision had to be made as to whether investment for building 
the temporary SNG plant for Tuen Mun would be economically justifiable. In 




广 Tuen Mun locates at the head of Castle Peak Bay some 32 km from the 
Kowloon Peninsula and is one of the west most new towns of Hong Kong. In 
1983，population at Tuen Mun was about 327,000 and the anticipated ultimate 
population of the new town is about 550,000 persons. It was estimated that by 
1991，about 72% of the population would live in various forms of public housing 
estates (including 72% in Home Ownership Schemes and Private Sector 
Participation Schemes); 26% in private housing blocks; and 2% in village houses 
and institutional housing. Over 63% households in the district have 4 or fewer 
persons. The average household size is 4.38 persons (1981 census). This 
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household size may be assumed to be still valid owing to the continuous inflow of 
new population from various other districts. 
Based on this population information and the saturation factors assumed for 
various housing types, the numbers of domestic customers in Tuen Mun from 
1985 to 1999 can be projected. These are tabulated in Table 6.1. 
Commercial Sector 
The major commercial development in the town will not be too isolated 
from residential. The combination of commercial arcades with towering 
domestic quarters will be the most common development pattern in the district. 
From a market survey, it was found that there were 12 Chinese restaurants, 63 
general restaurants, 27 light refreshment restaurants, 37 factory canteens and 45 
food factories in the district. These then existing catering establishments may 
approximately represent some 14,000 GJ (10^ Joules) in monthly consumption. 
Based on these demand forecast, the entire gas system for Tuen Mun can 
. - J 
be designed. The following sections would outline the capital and operating 
expenditures, and sales revenues estimated when HKCG made the decision. 
From these estimates, a discounted cash flow analysis was carried out and the 
major criteria for decision making is whether positive NPV can be achieved. 
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Table 6.1 
Projected Domestic Customer Number 
Year Customer Number Yearly 
as at year end increase 
1986 150 150 
1987 9604 9454 
1988 16527 6923 
1989 27250 10723 
1990 37329 10079 
1991 41482 4153 
1992 43082 1600 
1993 43371 289 
1994 44619 1248 
1995 45028 409 
1996 45028 -
1997 45028 -—— 
1998 45028 -—— 
1999 45028 -
N.B. 1. Business chances and saturation rates are as follows :-
Housing Type Business chance Saturation rate Net 
New public housing 100% 80% 80% 
Existing public housing 100% 50% 50% 
New private housing 80% 80% 64% 
Existing private housing 25 % 50% 12.5 % 
New Institutional Qtrs 100% 80% 80% 
Existing Institutional Qtrs 25 % 50 % 12/5 % 
2. Gas Sales starts in October 1986. 
3. The conversion of existing non-piped housing quarters will be 
completed evenly in 6 years time span. 
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Table 6.2 
Forecast Gas Sales 
Year Domestic C & I Total 
Gas Sales Gas Sales Gas Sales 
GJ GJ GJ 
1986 180 104 284 
1987 46819 27155 73794 
1988 125429 72749 198178 
1989 210130 121875 332005 
1990 309979 179788 489767 
1991 378293 219410 597703 
1992 405904 235426 641333 
1993 414974 240685 655659 
1994 422352 244964 667316 
1995 430306 249577 679883 
1996 432269 250716 682985 
1997 432269 250716 682985 
1998 432269 250716 682985 
1999 432269 250716 682985 
N.B. 1. Each domestic customer consumes on the average 800 MJ 
per month. 
r 2. Domestic Gas Sales : C&I Gas Sales = 1 : 0.58 
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Sales Revenues and Expenditures 
Sales Revenues 
Assuming the price charge for SNG to be the same as that for Towngas. 
The price of towngas consists of two components, namely the basic tariff and the 
fuel variation charge. The basic tariff in 1985 was HK$0.11 per MJ, whereas the 
fuel variation charge will be determine by comparing the prevailing naphtha 
price with the base level of 1420 HK$/kl. If the actual naphtha price is above 
(below) the base level, the Company will charge (reimburse) customer at a rate 
of 0.004 cents/MJ per $ difference in one kl of naphtha. Hence 
Price of SNG cents per MJ = 11.00 + (Np - 1420) x 0.004 
where Np = Naphtha price in HK$/kl charged to the Company 
On March 15 1986，the towngas price as calculated by the above formula 
was HK$0.10492 per MJ. This price can be applied to the sales forecast to 
deduce the gas sales revenues. These, together with the profits made from 
appliance sales and the service charge collected form the total project revenue 
are shown in Table 6.3. 
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Capital Expenditure 
The capital expenditure items in this project may include the following 
components :-
1. LPG/Air plant 
2. Underground gas main and service 
3. Gas meters 
4. Service riser and carcassing in domestic housing quarters 
These costs have been estimated and are tabulated in Table 6.4. 
Operating Expenditure 
The operating expenditures of the project consists of two components, 
namely (1) the cost for maintaining the SNG production and distribution 
facilities (2) the cost of production of SNG. The cost of maintaining the SNG 
production plant is a fixed cost and the cost of production a variable cost. These 
had been estimated and tabulated in Table 6.5 
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Table 6.3 
Projected Revenues (in HK$xlOOO) 
Year Gas Sales Appliance Service Total 
Revenue Sales Charge 
1984 0 0 0 0 
1985 0 0 0 0 
1986 30 55 1 86 
1987 7761 2783 176 10720 
1988 20793 2408 470 23671 
1989 34834 3342 788 38964 
1990 51386 3109 1162 55657 
1991 62711 1310 1419 65440 
1992 67289 578 1522 69389 
1993 68792 158 1556 70506 
1994 70015 3227 1584 74826 
1995 71333 2553 1614 75500 
1996 71659 3342 0 75001 
1997 71659 3109 0 74768 
1998 71659 1310 0 72969 
1999 71659 578 0 72237 
34 
Table 6.1 
Projected Capital Expenditure (in HK$xlOOO) 
Year LPG/Air Gas Main Meters Risers & Total 
& Service Carcassing 
1984 0 1169 0 0 1169 
1985 3193 3495 0 0 6688 
1986 6132 15852 37 0 22021 
1987 0 21532 2385 3789 27706 
1988 0 10750 1747 546 13043 
1989 344 3043 2706 2228 8321 
1990 0 2426 2543 2240 7209 
1991 1000 5286 1048 1009 8343 
1992 0 798 404 401 1603 
1993 0 1159 73 0 1232 
1994 0 650 315 0 965 
1995 0 487 104 0 591 
1996 0 100 0 0 100 
1997 0 100 0 0 100 
1998 0 100 0 0 100 




Projected Operating Expenditures (in HK$xlOOO) 
Year Plant Maintenance Fixed Cost Variable Cost Total 
1984 0 0 0 0 
1985 0 56 0 56 
1986 10 342 31 383 
1987 20 864 4370 5254 
1988 74 864 11276 12214 
1989 159 864 18765 19788 
1990 250 864 27561 28675 
1991 364 864 33463 34691 
1992 462 864 35844 37170 
1993 568 864 36616 38048 
1994 709 864 37387 38860 
1995 716 864 37969 39549 
1996 721 864 38134 39719 
1997 727 、 864 38134 39725 
1998 732 864 38134 39730 




a. Cost of Capital for the project is 15.9% as derived 
b. Inflation rate is 10% 
c. Corporate profit tax rate is 16.5% 
d. Study horizon is from 1984 to 1999. 
e. Initial depreciation allowance is 60%. 
f. Annual depreciation allowance is 10% of the Book Value. 
g. Salvage value of the plant is negligible. 
A spreadsheet model using Lotus 123 was built which shows that the 
project represents a net present value of 106 HK$Mn, suggesting a go-ahead 
signal for supplying SNG to Tuen Mun in mid 80s. This was actually the 
decision made then. However, all the projected expenditures, revenues and 
financial parameters employed in the modelling represented only the best 
estimates or more precisely the expected return of the managers. It does not 
address on how likely it is going to happen or how likely a worse situation will 
appear because of changes in some factors. To provide a better picture for 
managerial decision, the next step is therefore to deduce how like such expected 
return level can be achieved which is a crucial factor upon which our investment 
decisions are made. 
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Table 6.1 
Discounted Cash Flow Analysis 
COST OF CAPITAL = 15.9% 
INITIAL ALLOWANCE = 60% 
CORPORATE PROFIT TAX RATE = 16.5% 
ANNUAL ALLOWANCE 二 40% 
INFLATION RATE = 10% 
n e t p r e s e n t v a l u e = 106.3 HK$Mn 
Year Revenue Operating Completed Total Taxable Tax Net Net Cash Discounted 
Expend. Expend. Allowance Income Income Flow Cashflow 
1984 0 0 0 0 0 0 0 -1.3 _1.1 
1985 0 -0.1 0 0 -0.1 -0 -0.1 -8.1 -6.1 
1986 0.1 -0.5 39.8 25.5 -25.8 -4.3 -21.6 -25.4 -16.3 
1987 15 7 -7.7 40.6 27.4 -19.4 -3.2 -16.2 -29.4 -16.3 
1988 38.1 -19.7 21.0 16.2 2.3 0.3 1.9 -2.9 -1.4 
1989 69.0 -35.1 14.7 12.7 21.3 3.5 17.8 15.7 6.5 
1990 108.5 -55.9 140.5 12.4 40.2 6.6 33.5 31.9 11.4 
1991 140.3 -74.4 17.9 15.0 50.9 8.4 42.5 39.6 12.2 
1992 163.6 -87.6 3.8 6.3 69.7 11.5 58.2 60.7 16.1 
1993 182.9 -98.7 3.2 5.7 78.5 13.0 65.6 68.0 15.6 
1994 213.5 -111.2 2.8 5.1 97.2 16.0 81.1 83.5 16.5 
1995 237.0 -124.1 1.9 4.3 108.5 17.9 90.6 93.1 15.8 
1996 258.9 -137.1 0.3 3.1 118.7 19.6 99.1 101.9 15.0 
1997 283 9 -150.9 0.4 2.9 130.2 21.5 108.7 111.2 14.1 
1998 304.8 -166.0 0.4 2.6 136.2 22.5 113.7 116.0 12.7 
1999 331.9 -182.6 0.5 2.4 146.9 24.2 122.7 124.6 11.8 
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CHAPTER VII 
PROJECT EVALUATION UNDER UNCERTAINTIES 
The setback for most of the evaluation techniques currently adopted by 
HKCG as discussed is that the risks of uncertainty are not fully addressed. 
Usually, cash flows are projected based on the best estimates. Typically for the 
evaluation of long term supply strategy, one single set of gas demand will be 
projected for each scenario by the Marketing Department. The demand 
forecasts represent their best estimates. All the design and cost estimates will 
hinge on the accuracy of these forecasts. Besides, for such a long planning 
horizon, it would not be practical to carry out detailed design for each plant and 
pipeline needed. There is a tremendous degree of engineering judgement and 
actual costs may deviate significantly from the estimated levels. 
A lot of contravening factors can happen throughout the economic life of 
the asset which can overrule the original assumptions and may even leads to 
disastrous results, eg. The risk level for an oil exploration company is extremely 
high, whereas that for a telephone utility is much smaller. It is therefore 
desirable that such contravening factor can be incorporated in some forms into 
our project evaluation in order that a better picture can be produced. In this 
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case, decision will not be made on expected return alone, but also by the spread 
of return. 
Risk in terms of project management is a combination of chance and the 
financial consequences. It can be defined as the possibility that the profit will 
turn out to be worse than it was expected to be. This implies that the concepts of 
probability and expected value are required first. 
In general, there are two different methods whereby the risks of an 
investment can be addressed, namely risk analysis and decision trees. Each of 
these techniques has strong merits and advantages and both have widely been 
used in major corporations. 
Risk analysis involves estimating the probability distribution of each 
factor affecting an investment decision, and then simulating the possible 
combinations of the values for each factor to determine the range of possible 
outcomes and the probability associated with each possible outcome. The risk 
analysis can also be used for a sensitivity analysis. The purpose of sensitivity 
analysis is to determine the influence of each factor on the outcome, and thus to 
identify the factors most critical in the investment decision because of their high 
uncertainty. 
The name risk analysis originated with Hertz. He proposed a method for 
making risk explicit; computer simulation is used to derive the probability 
distribution of the rate of return of an investment project. The output of the 
analysis is a graphical display of this probability distribution and is called the 
"risk profile" of the project. The risk profile generated will be compared to the 
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acceptable risk profile top management has in their mind at that particular 
expected return level. If the risk is higher, ie with a bigger spread, the project 
will be rejected and vice versa. It was hoped that this approach would make risk 
and uncertainty more explicit and lead to better investment decisions. 
Risk Profiles for Uncertainty Factors 
The first step in risk analysis is to assign the uncertain factors with risk 
profiles. In this case study, the selected factors are revenues, capital and 
operating expenditures, and inflation rates. For revenue and capital 
expenditure, profiles showing the probability distribution of escalating cost 
factors were prepared. Probability distributions are assigned to each of these 
factors, based on management's assessment of the probable outcomes. Thus, the 
possible outcomes are charted for each factor according to their probabilities of 
occurrence. In this simulation, the following assumptions are made for each 
factor. 
Uncertain factor Mean Standard Deviation 
Revenue 1.00 0.25 
Expenditures 1.00 0.15 
Inflation Rate 10% 4% 
The risk profiles for the factors to be applied to the estimated revenues 
and expenditures are shown in Graph 7.1, whereas that for the inflation rate is 
shown in 7.2. Instead of having the total area under these probability curves as 
one, these curves are discretised and escalated so that the total areas are 500, 
which is chosen to be the length of the arrays to be fed into a computer program 
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for simulation. Obviously, the long the array used, the fewer truncations there 
will be, but the computer time will be much long. The escalated profiles are 
tabulated in Table 7.1. 
Table 7.1 
Frequencies of Occurrences 
Factors for Number of Occurrences Factors for Number of 
Exp. & rev. Expenditures Revenues inflation Occurrences 
0.08 0 0 0.01 1 
0.16 0 0 0.02 4 
0.24 0 0 0.02 6 
0.32 0 1 0.03 9 
0.40 0 3 0.04 13 
0.48 0 7 0.05 18 
0.56 1 13 0.06 22 
0.64 6 23 0.06 27 
0.72 18 34 0.07 32 
0 80 44 47 0.08 36 
0.88 78 58 0.09 40 
0.96 103 64 0.10 41 
1 04 103 64 0.10 41 
1.12 78 58 0.11 40 
1.20 44 47 0.12 36 
1.28 18 34 0.13 32 
1.36 6 23 0.14 27 
1 44 1 � 13 0.14 22 
1.52 0 7 0.15 18 
1.60 0 3 0.16 13 
^ 1.68 0 1 0.17 9 
1.76 0 0 0.18 6 
1.84 0 0 0.18 4 
1.92 0 0 0.19 2 
2.00 0 Q_ 0.20 ——1 
Total 500 500 500 
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Once the discretised arrays which reflect the risk profiles of each 
uncertainty factors have been generated, the next step is to determine the 
average rate of return that will result from a random combination of the factors 
selected. For this purpose, a computer program in Quick Basic was developed 
to generate the risk profile simulating the expected return for an investment 
proposal. The program is listed in Appendix 3 for reference. 
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Generating Overall Risk Profile by Simulation 
From the discretised arrays for each factor, random selection is carried 
out and the selected values are used to calculate the net present value. The 
process is repeated often enough so that an overall risk profile for the NPV is 
generated. In this case 1000 random paths were generated. The rates of return 
is plotted in a Graph 7.3. 
From this frequency distribution we are able to evaluate the expected 
return and the dispersion about this expected return, or risk, in the same manner 
as before, in other words, we can determine the probability that an investment 
will provide a return greater or less than a certain amount. By comparing the 
probabmty distribution of rates of return for one proposal with the probability 
distribution of rates of return for another, management is able to evaluate the 
respective merits of different risky investments. The following profile is the 
results simulated for the Tuen Mun SNG plant project. 
From the simulated results, the average net present value is about 
HK$100 Mn, which is very similar to the expected return as calculated in s.6.0. 
Also, from the spread of the NPV distribution, there is a probability of 83.5% 
that the project will provide a positive NPV, showing that it would be quite safe 
to go ahead with the project. 
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The risk profile approach provide a much better picture for decision 
making in that apart from knowing the expected return of the project, 
management is aware of how likely such level is achieved. 
Graph 7.3 
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In the previous Chapters, an attempt has been made to establish a risk 
analysis approach to evaluate the feasibility of an investment proposal. In the 
brief introduction of the background history of The Hong Kong and China Gas 
Company Limited, we can see that the Company has been undergoing a period 
of rapid expansion. The supply area has been extended to virtually every part of 
the Hong Kong Territories. Hundreds of million dollars are invested into 
building up the gas system every year. In order to make sure that such cash 
outlays correspond with the company objectives of value creation and long term 
profit maximization, it is imperative that wise investment decision is made 
repeatedly. 
In accordance, HKCG has a set of well established procedures for project 
evaluation including payback period, IRR and discounted cash flow analysis. In 
these processes, sound engineering judgement accompanied with sharp 
economic senses are vital ingredient for successful capital planning. For large 
scale engineering projects, discounted cash flow analysis is usually adopted. The 
cost of capital, or the discount factor has been derived in this report by two 
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different methods, namely constant growth formula, and Capital Asset Pricing 
Model. Based on the former method, the cost of capital for HKCG was found to 
be about 17%. For CAPM, the beta values regressed by HSI Services Ltd for 
HKCG, CLP and HKE was gathered. These figures were adjusted for leverage, 
and the cost of capital thus derived is taken to be about 16%. However, it has to 
be emphasized that such factor varies with the market performance and the risk 
free interest rate. If the market is booming, there will be a higher market 
premium and hence risk premium above the risk-free rate. What matters is the 
establishment of a procedures for which the discount rate can be updated from 
time to time according to changing circumstances. 
After establishing the discount rate, a case study was selected for 
illustration. This is the investment proposal in mid 80s when a decision as to 
whether HKCG should install a LPG/Air plant at Tuen Mun had to be made. 
Based on the estimated capital expenditures and revenues, an discounted cash 
flow analysis shows that the NPV is about HK$100 Mn. Hence the plant was 
built. 
In fact, the project evaluation can never be complete without addressing 
on the uncertainty factors. The capital budget was based on the best estimates 
of the planning engineers only. It did not show how likely the result is going to 
happen, or how likely a worse situation will appear because of changes in some 
factors. To provide a better picture for managerial decision, a risk analysis 
approach based on simulation was established. 
Based on management judgement, a risk profile is assigned to each 
uncertainty factor. These profiles are to be discretised and translated to form 
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arrays which indicate the frequency of occurrences at a particular uncertainty 
level. A computer program has been developed as listed in Appendix 3 which 
derives the NPV for 1000 different random paths. The outcomes are plotted in 
an overall risk profile. 
The risk profile generated for the Case shows that the expected project 
NPV is HK$101 Mn. Also, it indicates that there is a probability of 83.5% that a 
positive NPV can be achieved. Based on these two results, a better picture for 
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APPENDIX 1 
Share Capital Information of The Hong Kong & China Gas Company Limited 
Authorised Type Issued Par Value Shares Issued 
$500,000,000 Ordinary $272,432,160 $0.25 1,089728,640 
Date Share Capital Change Additional Shares Total Shares 
Outstanding 
Apr 1960 500,000 shares of 33.3p each - 2,000,000 
May 1966 1 for 2 bonus issue 1,000,000 3,000,000 
Jun 1971 1 for 10 rights issue at $10 300,000 3,300,000 
May 1973 1 for 1 bonus issue 3,300,000 6,600,000 
Mar 1975 1 for 5 rights issue at $5 1,320,000 7,920,000 
Mar 1976 1 for 2 bonus issue 3,960,000 11,880,000 
Mar 1977 2 for 5 rights issue at $14 4,752,000 16,632,000 
Mar 1980 3 for 10 rights issue at $18.5 4,989,600 21,621,600 
Oct 1982 Par value of each share changed - 21,621,600 
from 33.33p to $5 
Mar 1984 1 for 5 bonus issue . 4,324,320 25,945,920 
Apr 1984 10 for 1 stock split - 259,459,200 
Mar 1985 1 for 4 rights issue at $5.00 64,864,800 324,324,000 
Mar 1987 2 for 5 bonus issue 129,729,600 454,053,600 
Apr 1990 1 for 5 bonus issue 90,810,720 544,864,320 
2 for 1 stock split - 1,089,728,640 
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APPENDIX 2 
Major Shareholders of HKCG latest available as at 27 Mar 1991 
Major Shareholders Shares held % of Total 
Hongkong and Shanghai Banking Corporation 196,797,165 18.06 
(Nominees) Limited 
Hang Seng (Nominees) Limited 144,385,302 13.25 
Disralei Investment Limited 132,967,884 12.20 
Macrostar Investment Limited 62,321,600 5• 72 
The Bank of East Asia (Nominees) Limited 47’022，752 4.32 
Chase Manhattan (Hong Kong) Nominees Limited40,012,800 3.67 
Horsford Nominees Limited 31,988,520 2.94 
Cheergain Nominees Limited 30,010,800 2.15 
Medley Investment Limited 22,475,762 2.06 
Citibank N.A. (Nominees) Limited 21,239,392 1.95 
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APPENDIX 3 
Computer Program to Generate Overall Risk Profile 
REM ***** THIS PROGRAM IS TO GENERATE A RISK PROFILE ****** 
REM ****** ON EXPECTED RETURN ****** 
REM ****** ****** 
REM ****** BY K S SIU, PHILIP ****** 
R E M ***氺*************氺************************************************ 
REM 
‘ DIMENSIONING OF VARIABLES 
DIM INFLPRO(500), REVPRO(500)，EXPPRO(500) 
DIM REVEN1(16), 0PEXP(16), CAPEXP1(16), B00KVAL(16) 
DIM REVEN2(16), CAPEXP2(16), NPV(IOOOO), CASHFL0W(16) 
CLS 
‘ INPUT INFLATION PROFILE 
OPEN T，#1，"C:\DOCUMENT\MBA\INF.PRN" 
I = 0 
100 INPUT #1，TEMP, DUM 
IF TEMP = 0 THEN GOTO 100 
FOR J = 1 TO TEMP 
1 = 1 + 1 
INFLPRO(I) = DUM 
NEXT J 




， INPUT EXPENDITURE COST FACTOR PROFILE 
200 OPEN T，#1，"C:\DOCUMENT\MBA\EXPP.PRN" 
I = 0 
300 INPUT #1’ TEMP, DUM 
IF TEMP = 0 THEN GOTO 300 
FOR J = 1 TO TEMP 
1 = 1 + 1 
EXPPRO(I) = DUM 
NEXT J 
IF I = 500 THEN CLOSE : GOTO 400 
GOTO 300 
CLOSE 
， INPUT REVENUE COST FACTOR PROFILE 
400 OPEN T ’ #1，"C:\DOCUMENT\MBA\REV.PRN" 
I = 0 
500 INPUT ，TEMP, DUM 
IF TEMP = 0 THEN GOTO 500 
FOR J = 1 TO TEMP 
1 = 1 + 1 
REVPRO(I) = DUM 
NEXT J 
IF I = 500 THEN CLOSE : GOTO 600 
GOTO 500 
CLOSE 
600 ， INPUT EXPECTED VALUE OF REVENUES, EXPENDITURES 
， FOR TUEN MUN SNG PLANT (1984 - 1997) —— 
OPEN T ’ #1，"C:\DOCUMENT\MBA\EXPENSE.PRN" 
FOR YEAR = 1984 TO 1999 
INPUT #1, YEAR, REVEN1(YEAR - 1983) 
INPUT #1’ OPEXP(YEAR - 1983), CAPEXP1(YEAR - 1983) 
NEXT YEAR 
CLOSE 
INPUT "NUMBER OF TRIALS"; TN，SELECT NUMBER OF TRIALS 
FOR TRIALL = 1 TO TN 
RANDOMIZE TIMER 
INFF = INT(RND * 500) + I ，RANDOMLY SELECT AN INFLATION RATE 
» 57 
INF = INFLPRO(INFF) 
RANDOMIZE TIMER 
REEV = INT(RND * 500) + 1 
REV = REVPRO(REEV) ’ RANDOMLY SELECT A REVENUE COST FACTOR 
RANDOMIZE TIMER 
EXXPP = INT(RND * 500) + 1 
EXPP = EXPPRO(EXXPP)，RANDOMLY SELECT AN EXPEND. COST FACTOR 
FOR YEAR = 1 TO 16 
REVEN2(YEAR) = REVENl(YEAR) * REV 
CAPEXP2(YEAR) = CAPEXPl(YEAR) * EXPP 
NEXT YEAR 
NPV(TRIALL) = 0 
FOR YEAR = 1 TO 16 
CAP = CAPEXP2(YEAR) * (1 + INF) “ YEAR 
REVV = REVEN2(YEAR) * (1 + INF)入 YEAR 
OPEXPP = OPEXP(YEAR) * (1 + INF) “ YEAR 
INIALL = CAP * (.6 + .4 * . 1) 
ANNL = BOOKVAL(YEAR - 1) * .1 
BOOKVAL(YEAR) = BOOKVAL(YEAR - 1) + CAPEXP2(YEAR) - INIALL -
ANNL 
ALLOW AN = INIALL + ANNL 
TAXING = REVV - OPEXPP - ALLOW AN 
TAXX = .165 * TAXING 
CASHFLOW = REVV - OPEXPP - CAP - TAXX 
CASHFLOW(YEAR) = CASHFLOW / (1 + .163)入 YEAR 
NPV(TRIALL) = NPV(TRIALL) + CASHFLOW(YEAR) 
NEXT YEAR 
NEXT TRIALL 
，OUTPUT THE NPV VALUES GENERATED FOR EACH TRIAL TO A 
DATAFILE 
OPEN "0"，#2, "RESULT.DAT" 
FOR I = 1 TO TN 
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